CHAPTER XI

THE DESIGN AKD  MANAGEMENT  OF FURNACES  AND  BOILERS
.FOR HIGH  EFFICIENCIES

THE fundamental requirements of a good boiler are that
it shall produce a maximum quantity of dry steam with
the consumption of a minimum amount of fuel, and that it
shall also possess some reserve of steaming power. For
power plants whicli intend to make use ,of good lump or
well-graded small coal, the choice lies between the large
shell type of boiler, such as the Lancashire, the horizontal
multitubular marine, arid the large water-tube boiler.

The advantages of the former over the latter types are
that its much larger water contents contain a big reserve
of heat unite, and that it can respond to a sudden demand for
nteam without much forcing or loss of pressure. It can also
bo usod with a hard water supply, with less risk to the
boiler than the water-tube type, since the cleaning of plates
from scale is more easily carried out than the cleaning of
partially stopped-up tubes.

The disadvantages of the Lancashire shell type of boiler
are its water-cooled furnace, which sometimes leads to in-
oomplete combustion and smoke production with highly
bituminous fuels, and its poor circulation, which leads to a
low steam-raising capacity for the volume of water con-
tained. The former disadvantage can be overcome by the
use of a preheated air supply and artificial draught, while
the latter defect can be remedied by any of the well known
devices for displacing the water from those pockets and
corners where no movement occurs naturally. With these
improvements in its method of working, the Lancashire
type of boiler is one of the most reliable for use with ordinary

